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1 Introduction
The relationship between the fiscal and external deficits is a theme of recurring
interest in economics. For the past four decades, the occasional observance of this
phenomenon, widely referred to as the ”Twin Deficits”, principally in the U.S.
economy, has spurred research activity both in a theoretical as well as an empirical
front.
Twin deficits firstly rose to particular infamy during the 1980s, as evident from
Figure 1 in the Appendix. The ”Raegan deficits” were a result of extensive tax
cuts, as well as the increase in interest rates, in the Federal Bank’s effort to control
inflation. By 1982 the government budget deficit was at 6% of the GDP, and the
current account balance deteriorated from -0.5% in late 1982 to roughly -2.5% in
1983. An early body of work attempted to theoretically link the two deficits
through an Keynesian model of an open economy, while the empirical results
confirmed this view.
The steady improvement of the fiscal balance throughout the 1990s resulted in
surpluses that rose to more than 2% of GDP. During these years, a divergent
movement is observed in the current account balance, which in contrast to the
improving budget deficit, declined significantly from -0.5% to -5.5% of GDP in
2005. At the aftermath of the Asian financial crisis an extensive inflow of foreign
capital in the U.S was observed, along with the increasing collection of U.S. debt
from China. While the fiscal balance returned to deficits as a result of tax cuts and
President Bush’s ”war on terror” and increased military spending, the years of
opposing movement between the two deficits lead to the empirical rejection of the
Twin Deficit Hypothesis by studies conducted after 2000. A seminal study by Kim
and Roubini (2008) first concluded that the relationship between the two series is
divergent, contrary to standard economic predictions and detailed the inner
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mechanism which lead to this surprising result.
It is therefore not surprising, that the extensive fiscal deficits, resulting from the
Financial Crisis of 2008, along with the ones already forming during the Trump
presidency, would once again highlight this economic puzzle, whose severe
implications for public policy surely creates a desire for its resolve. The paradoxical
nature of the results, which are still highly inconclusive, point to the fact that no
unified theory has been so far proposed, realistic yet able to accurately describe
their altering relationship.
This study is therefore dedicated to re-examining familiar questions like the ones
presented above, under the more recent experience of the U.S. economy. To this
end, section 2 presents the theoretical justification for the Twin Deficit Hypothesis,
as well as reviews the related empirical evidence focusing on the U.S. economy.
Section 3 presents the main aspects of the Kim and Roubini model we aimed to
reproduce and extend in time, while section 4 cites the corresponding results.
Finally, section 5 concludes.
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2 Literature Review
2.1 Theoretical Justification for the Twin Deficit Hypothesis
The origin of the Twin Deficit Hypothesis is derived through the National Income
Identity,
Y = C + I +G+NX (1)
where Y represents national income, C private consumption, I stands for
investment, G for government spending on final goods and services and finally, NX
denotes the net exports, i.e. the difference between exports and imports of goods
and services in the economy.
The Current Account (CA) consists of the balance of trade and net cash transfers,
as presented below.
CA = (X −M) +NT (2)
where the term (X −M) denotes the trade balance while NT signifies the net
income transfer flows. Therefore, the current account is affected not only by the
volume and direction of the country’s trade with the world, but from the flows of
income in the economy. While the balance of trade consists the major component
of the current account (and is largely responsible for the CA deficit in the case of
the US), income paid or received from abroad is a non-negligible element, even
though is often treated as such in the empirical analysis of the twin deficit
hypothesis. In the case of a country with significant external debt, and thus liable
to large service payments, this portion of the current account is a large and
negative term.
These two components can be either negative or positive numbers, and so the
current account has no sign restriction according to economic theory. As an
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important indicator, it shows the volume and direction of international borrowing.
A CA deficit illustrates that the country relies on imports to satisfy its demand, for
either consumption or investment, and is therefore a net borrower. This deficit
increases the country’s net foreign debt by the same amount. On the contrary, a
CA surplus indicates that the country acts as a net lender to the world, as it
absorbs less than it produces.
In the case of an open economy, the national saving in an economy is equal to:
S = Y − C −G+ CA (3)
and therefore by extension, national saving in an open economy equals:
S = I + CA (4)
National savings are further distinguished between private sector, SP and
government savings, SG. The former are presented as the portion of the disposable
income net of consumption and taxes. The later are defined as the difference
between government expenditures and revenue.
S = SG + SP (5)
SP = Y − C − T (6)
SG = T −G− TR (7)
where TR denotes government transfers. Rearranging and substituting the
equations above shows, that:
SP = I + CA− SG = I + CA− (T −G− TR) (8)
Equation (8) indicates that a country’s private savings may be channelled to three
prospective outlets: investment in domestic capital (I), acquisition of foreign wealth
(CA) or holding of government debt (G+ TR− T ). Alternatively, this expression
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posits that private domestic saving and foreign capital inflow are the financing
sources for both private domestic investment, as well as government budget deficits.
By rearranging equation (8) we conclude:
CA = (I − SP ) +BB, (9)
where BB denotes the government budget balance and equals to (T −G− TR).
The budget balance is a measure of the government’s ability to finance its own
expenditures.
Equation (9) alludes to the relationship between the two deficits and the critical
role of private savings and domestic investment. A government deficit has many
potential financing sources, among which is the acquisition of government debt by
the private sector (S > I). In this case, the CA remains unaffected, showcasing the
potentially stabilizing dynamics of private saving and investments.
This logical paths leads to two extreme cases which differ in their consideration of
the response of private savings and investment. The Twin Deficit Hypothesis
operates under the assumption that the difference between investment and private
savings is stable over time. Therefore, a direct channel is formed between the
current account and the budget deficit: fluctuations in the government balance are
in turn transmitted to the current account balance and vice versa.
The above is presented within the context of a Mundell-Fleming open economy
framework, in which a fiscal expansion through an increase in government
expenditures leads to a higher level of domestic output and increased interest rates.
The perfect capital mobility assumption ensures that the upsurge in domestic
interest rates translates into an increase in capital inflows and due to flexible
exchange rates, the real exchange rate appreciates. The appreciated domestic
currency leads to decreased competitiveness for the domestic goods on global
markets, signifying a deterioration of the current account balance.The twin deficits
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are thus observed due to the fiscal policy shock, with the causality pointing from
the budget to the current account deficit.
While theoretically engaging, the twin deficit hypothesis is criticized on two major
points. Firstly, the assumption concerning the stability of both private savings and
investments after a policy shock may be considered simplistic. In contrast, both
measures are bound to change due to a fiscal shock. Moreover, the strict
assumptions of the Mundell-Fleming model signify that the effect of a budget
deficit on the current account depends significantly on the size and the exposure of
the domestic economy.
To this end, a Refined Twin Deficit Hypothesis was proposed by Corsetti and
Mu¨ller (2006). In their work, they highlight the importance of openness of trade
and shock persistence on the explaining the sign and degree of the current account
response to fiscal shocks. For a relatively closed economy within a given level of
fiscal shock persistence, a strong crowding out effect is observed and the worsening
of the trade is mitigated. For the case of an open economy, the crowding out effect
of investment appears stronger for a persistent fiscal shock. They ascertain that the
occurrence of twin deficits is limited in a relatively closed economy, such as that of
the US.
On the other extreme of the spectrum, lays the Ricardian Equivalence Hypothesis
(REH) as initially proposed by Barro (1974). This thesis posits that a potential
change to the budget deficit will be fully offset by a change in private savings.
Barro states that an expansionary fiscal policy which translates into an increase in
budget deficit, will not influence domestic demand. The increase in government
spending is perceived as increased public debt by consumers, which regard this
change as higher future taxes and thus decide to consume less, presently. The
subsequent increase in private savings cancels out the decrease in government
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savings ,while ensuring that the current account balance remains unaffected. The
process of internalization of the fiscal policy in consumer behavior, essentially
counterbalances the potential effect of a budget deficit on the current account
balance.
The limitations of the Ricardian Equivalence Hypothesis stem mainly from its
restrictive assumptions. The liquidity constraints of the private sector could lead to
a partial (if not minimal) increase in private savings, due to an increase in present
consumption. Private saving, therefore, could not fully compensate for the decrease
in government saving, causing a deterioration of the current account. Studies
criticizing the REH are among others, those of Bernheim (1987), Feldstein (1976)
and Buchanan (1976). Interestingly, the hypothesis was unconfirmed in a
laboratory-setting experiment conducted by Meissner and Rostam-Afschar (2014),
where the structure of the experiment closely followed the theoretical assumptions
of the REH. While the dynamic effects of taxation were confirmed, the position
that reduced present taxation doesn’t initiate increased consumption was
invalidated.
The discussion above highlights the complexity between the underlying mechanisms
linking the current account and the budget deficit. Government financing choices
may determine the progress of private saving, private investment and the current
account. In addition, macroeconomic fundamentals ought to be considered to
discern the exact channels linking the current account and the budget deficits.
Measures such as exchange rates, the state of the domestic economy (whether it be
small and open, relatively large, or closed), the dynamics of the business cycle are
also important aspects affecting the relationship between these two variables.
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2.2 Empirical Studies
The nature and the extent of the relationship between the government budget
deficit and the current account deficit has been of steadily increasing interest since
the 1980s. The manifestation of significant deficits in the US primarily, but on
other economies as well, during the aforementioned period, justifies the strive to
formulate theoretical models that accurately illustrate the mechanics of this
relationship. The endeavor to assess and validate the proposed frameworks through
empirical research was the natural progression in this particular field of scope.
In general, two broad approaches in testing the TDH are observed in the existing
literature. The first, concentrates solely on the two deficits and examines the direct
link between the budget balance and the current account (or more specifically, the
trade balance) without incorporating other variables in the analysis. The second
process allows for the addition of other macroeconomic variables and shows that
their incorporation significantly alters the results, causing changes in the two
deficits through transmission channels in the interest and exchange rates.
Furthermore, the studies vary in the implemented econometric techniques. The
initial studies adopted OLS regressions to cross country data. In Milne (1977) the
current account was regressed on the budget deficit. The research included 38
countries for the 1960-1975 period and while the results were mixed (i.e. they were
dependant on the country in focus), the general results revealed a mostly positive
and significant relationship between the two variables. This finding was
corroborated by Bernheim (1988) who extended the sample size to 1960-1984 and
focused his analysis on the US and its 5 largest trading partners. By regressing the
current account surplus on the government budget surplus he found that there is a
strong, stable relationship between the budget and trade deficit and a 1$increase in
the budget deficit brings about a 0.30 $decrease in the current account surplus. In
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Salvatore (2006) apart from the rigorous and thorough review of the existing
theoretical literature on the topic of twin deficits, a model is constructed, where the
current account balance was regressed on the general government budget balance,
the rate of domestic growth, the rate of growth of real GNP for the rest of the
world as well as a lagged value of the current account. The GLS estimates revealed
a strong and positive relationship between the current account and the general
government budget deficit, showing that this relationship is a lagged one. The
results were in reference to 7 industrial countries, including the US, for the duration
of 1973-2005.
A larger number of studies were conducted using VAR models. Abell (1990)
constructs a VAR model with monthly observations from 1979 to 1985 and the
variables included are: M1 money supply, the federal government budget deficit, the
yield Moody’s AAA bonds, the real, trade weighted US dollar exchange rate, the
trade balance, real disposable personal income and finally, the CPI. Using the
variables after transforming the data in I(0) processes, the application of Granger
Causality and Impulse Response Function suggest that the interest and the
exchange rate create a transmission channel through which the two deficits are
connected. On the other hand, Enders and Lee (1990) focus on quarterly data for
the US in the 1947-1987 period. Their six variable structural model was able to
provide weak evidence in favor of the REH. In Bahmani (1992) comprised a VAR
model using the federal government surplus, the gross domestic investment, US
productivity in foreign terms and a risk premium. The estimates were implemented
for the 1974-1988 period and the results demonstrated that among the included
variables, only budget deficit changes were able to explain the movements in the
current account deficit.
More recent studies reject the TDH in the case of the US economy, beginning with
Corsetti and Mu¨ller (2006). The VAR model was estimated for four economies with
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varying degrees of openness of trade and the results corroborated their original
thesis, that in relatively large, closed economies, government spending shocks are
less persistent and thus the effect of a budget deficit shock on the current account
is relatively limited. Kim and Roubini (2008) employ a unique VAR-in-levels model
for the post-Bretton Woods period (specifically, their data are quarterly, for the
1973-2004 period ). In contrast to standard economic theory, as well as the
empirical evidence provided to that date, they detect that a government budget
deficit increase, actually improve the current account balance. This result is caused
by an increase in private savings and a fall in domestic investment. Thus, a partial
Ricardian movement and a crowding out effect are detected, which essentially lead
to the twin divergence property proposed by the authors. Grier and Ye (2009) focus
in the US as well, and more specifically in the period spanning from 1948Q1 to
2005Q1. They support that previous studies failed to take into account the
structural breaks in the series involved and therefore incorporate those breaks in
their analysis. They also analyze the relationship between the two deficits both in
the long run and the short run. Their findings suggest that there is no long run
relationship between the current account balance and the government budget
balance. As for the short run, they employ a VAR-GARCH model in the demeaned
variables included: current account, government budget and interest rates. Their
results imply a positive relationship: a positive shock on the budget balance reflects
in the improvement of the current account balance. However, their analysis doesn’t
incorporate the exchange rate dynamics that according to the standard predictions
of economic theory play a significant role.
Another methodology implemented refers to cointegration. The intent is to
investigate the validity of the TDH through the examination of a potential long run
relationship between the current account balance and the government budget
balance. In Dibooglou (1997) the choice of variables is dictated by the
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intertemporal approach to the current account as well as the income-expenditure
approach. The cointegration matrix therefore, is comprised by the current account,
government spending, terms of trade, long-term real interest rate, budget surplus,
foreign and domestic income, and productivity. The Johansen methodology is
followed for testing the long run relationship for the 1960-1994 period with
quarterly data. When the relationship is established, the VECM model reveals that
the budget balance, the interest rate and the terms of trade account mainly for the
deviation of the current account variance in a positive manner. Another study
conducted by Holmes (2011) first confirms a long run relationship between the
internal and external balances following Hansen and Seo. The implemented
Threshold Error Correction Model affirms the Keynesian framework so long that
the government budget balance has risen to the specified threshold. As with the
previous study, the focus was on the US economy with quarterly observations,
ranging from 1947 to 2009. While these studies seem to validate the TDH within
the Mundell-Fleming approach, there is the obvious shortfall that this theoretical
approach is set up to analyze the short-run instead of the long-run dynamics.
There seems to be therefore, a divide between the theory under test and the
methodological approach.
The most recent studies concentrating on the TDH center around panel
methodologies. In Chinn and Prasad (2003) an extensive panel of industrial and
developing countries was constructed. Apart from the main two variables in focus,
the model included other macroeconomic indicators as well, i.e. GDP growth, M2
money supply. The time dimension was comprised of annual data from 1971 to
1995. Main findings suggest a positive correlation between the budget balance and
the current account balance. An analysis for the developing economies as a
sub-sample points to two interesting findings: (1) High terms of trade volatility is
related with larger current account surpluses and (2) the degree of an economy’s
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openness is weakly associated with the current account deficit. Another study, by
Nickel and Vansteenkiste (2008) extended the threshold model to a dynamic panel
framework. With a panel consisting of 33 countries and a time span from 1981 to
2005 in annual observations the authors constructed two models. The first was
comprised of 22 industrialized countries and validated the Mundell-Fleming view
and reported a threshold of debt ratio of 90% GDP. The higher indebted countries
confirmed the REH. The second model, which consisted of 11 Euro Area countries
reported a lower threshold of government debt up to 80% of GDP.
Bussie`re et al. (2010) focus on a panel of 21 OECD countries (including the US)
using annual observations from 1963 to 2003. They follow the spirit of work of
Mankiw (2000) and Glick and Rogoff (1995), focusing on how global and local
productivity shocks drive the relationship between the twin balances. The findings
are in line with the Mundell-Fleming model: budget deficits (along with
productivity shocks) are important determinants of the current account. Their
results show that an increase in government budget deficit by 1% point of GDP will
decrease the current account by 0.14% points of GDP, on average. They propose
that this results comes due to the lack of internalization from some households of
the government budget constraint.
Finally, a recent study by Afonso et al (2018) has revisited the twin deficit
hypothesis for an extended sample of 193 countries, over the 1980-2016 period. The
procedures applied are a fixed effects estimator, least square dummy variables
estimator (corrected for bias), and system GMM. Their main findings are in
accordance to previous similar studies that confirm the twin deficits and report a
budget balance coefficient between 0.68 and 0.79. The inclusion of fiscal rules in the
analysis reduces this effect by 0.1, and create a positive interaction with the budget
balance, and thus, by extension, with the current account. Another interesting
point in their work is that the nature of the fiscal rule affect their impact on CA: a
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revenue rule has no impact on the CA, yet expenditure rules affect positively the
current account.
It is obvious from the discussion of the empirical literature so far, that while there
are trends in studies confirming or rejecting the TDH, no difinitive conclusion has
been drawn to describe the nature and more importantly, the extent of the
relationship between the government budget deficit and the current account deficit.
This can be traced to the many differences on the models under examination: when
different variables and time series are selected and studied under different
econometric techniques, and in many cases for different economies, it is rather
illogical to expect consistent results.
The interest of this topic is wide and naturally, several studies have been conducted
for other countries. However, as the focus of this thesis is the US economy, we
refrained from including studies were the US economy wasn’t part of the analysis,
mainly due to space considerations. The majority of the studies have followed one
of the four main routes, we have previously reported, in analyzing their thesis: OLS
regressions, VAR modelling, cointegration techniques or a panel framework.
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3 Data and Methodology
The empirical aspect of this thesis centers around the paper authored by Kim and
Roubini (2008), in which they analyze the relationship between the government
budget deficit and the current account deficit and conclude that data suggest a
”Twin Divergence” rather than Twin Deficits. By following closely their modus
operandi, at first there is an effort to reproduce their published results and then
extended the analysis to include recent, available data. The models described below
are therefore estimated for two different samples: the original by Kim and Roubini
which corresponds to the 1973Q1-2004Q1 period and the extended, which
incorporates new, available data, expanding the original sample, by reaching from
1973Q1 to 2019Q1.
3.1 Basic Model
To construct the model, we estimate a recursive VAR, as originally proposed by
Sims (1980). The choice appears to be natural due to their atheoritical
characteristics. Since the incorporation of economic theory is restricted in specific
cases and methodologies, such as structural VARs, a recursive VAR offers data
oriented empirical evidence, with which the evaluation of the existing economic
theoretical framework can be accomplished. These models include the dynamic
interactions between the chosen variables while using a small amount of identifying
restrictions, irrespective of specific theoretical models.
Furthermore, the useful analytical tools provided by this methodology, such as
Impulse Response Functions, Variance Decomposition and Granger Causality, offer
a broad range of possibilities in analyzing the relationships and the dynamics
between the variables in the model.
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The basic identification model is comprised by five variables, where the
contemporaneously exogenous variables are included first in the model. The
ordering of the variables is an important characteristic that could potentially affect
the Impulse Response Functions, when Choleski Decomposition is employed. The
exogeneity in this sense, does not refer to the common definition of the word, rather
than requires the variables in the model to be of causal sequence. The necessity of
this ordering is considered to be dependent upon the correlation coefficients
between the error terms in the model. Enders (2010) reports a threshold of 0.2
correlation coefficient after which the ordering of the variables is of essence. Sims
(1980) however, proposes a repeated estimation of the model, with altered variable
sequence each time.
The variables comprising the model are the real GDP (RGDP hereon), a
government budget balance variable, (denoted GOV ), the current account deficit
(CUR), the 3-month ex post real interest rate (RIR) and real exchange rate
(RER). The specifications are the following: RGDP is in logarithms, while GOV
and CUR are included as a % of the GDP . The real exchange rate is used in a
logarithmic specification, as well. The ordering of the variables, is as presented
above, RGDP,GOV,CUR,RIR and RER. The output is ordered first, since it is
assumed that the government budget balance is sensitive to its fluctuations, as well
as its current levels and their signification for economic performance. It is thus,
included to account for the cyclical behavior of the components of the government
balance. Another interesting aspect of this specification, is that the current account
deficit variable, CUR, is assumed to be relatively exogenous in comparison to the
monetary variables RIR and RER. The estimation period is two-fold. At first, the
estimation period implemented in Kim and Roubini (2008) is implemented, and
then the sample period is extended to account for the more recent data available.
We distinguish therefore to the ”basic sample” which extends from 1973Q1 to
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2004Q1 and the ”extended sample”, sampling from 1973Q1 to 2019Q1. Data are
quarterly, as standard to most macroeconomic studies.
The choice of lags follows the conventionality of the econometric research when
dealing with macroeconomic variables, and are thus chosen to be 4. According to
lag selection criteria employed for both samples, this specification isn’t the
preferred one. The Schwarz criterion favors the model with 1 lag for both samples,
while the Akaike criterion favors the model with 2 lags. However, the likelihood
ratio criterion, as proposed by Sims (1980), which is adjusted to account for small
sample properties favors the model with 4 lags for the basic sample, and the model
with 6 lags for the extended. The results for the selection tests are analytically
reported in the relevant Table in the Appendix.
The data are thus collected to ensure that the measures are alike to those in the
original paper under examination. Therefore, the same sources are revisited. The
primary sources are the National Income and Product Account (NIPA) tables, as
reported by the U.S. Bureau of Economic Activity, the International Financial
Statistics from the IMF and the Federal Reserve Statistical Release, obtained by
the Federal Reserve Board. An analytical reference guide is reported in the
Appendix.
The results are reported in the following section.
3.2 Components of the Current Account
The importance of savings and investment and their response to fiscal policy shocks
in ascertaining the movements of the current account deficit is paramount. As
already described in the section 2 of this thesis, their performance could potentially
validate either the Twin Deficit, or the Ricardian Equivalence Hypothesis. A
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partial result could highlight the complexity of the interconnections between these
measures and the deficits, thus pointing to an inadequacy of those two theories to
realistically portray reality.
The basic specification attempts to investigate the relationship between the
government budget deficit and the current account deficit and on a second level, its
relationships with the real exchange rate. After this preliminary analysis, an
important question naturally arises: How do the different components of the
current account react to fiscal policy shocks, and more specifically, to government
deficit shocks? By testing the components’ responses to the aforementioned shocks,
it is possible to discern their individual dynamics in driving the current account.
The theoretical models’ evaluation is thus more detailed.
The basic model was therefore, extended to include six variables, with the
additional, corresponding to each of the current account components. Those, as
dictated by economic theory, are: private saving, government net interest receipts,
investment, which is distinguished further to private and government, and
statistical discrepancy. The government budget deficit is already included and the
model. Moreover, in order to further examine household behavior, consumption is
also included in the specification. The variable specification is as a percentage of
the GDP. Lastly, the real exchange rate is replaced by its nominal counterpart to
infer whether the real exchange rate response is due to a fiscal policy shock, or due
to the nominal exchange rate movement.
The model follows the specification: {RGDP, GOV, CUR, CUR*, RIR, RER},
where CUR* denotes each of the current account components, respectively. It is
estimated for both the basic and the extended sample sizes and the results are
reported in the following section.
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3.3 Components of the Government Budget
The basic model described in section 2.1 highlighted the significance of the
government budget deficit shocks in explaining the movements of other important
macroeconomic variables, and most significantly the current account balance.
Existing empirical and analytical models verify that the two sides of the
government balance, the revenue and expenditure sides impact differently upon
output and the current account. Blanchard and Perotti (2002) first reported this
result, by finding that a positive government spending shock improves output, while
a positive tax shock impacts negatively on output. Their analysis was conducted
under the assumption that those shocks are contemporaneously exogenous to other
non-government controlled variables in their system. Fatas and Mihov (2001)
operated as well under this assumption and reported expansionary government
spending policy improves output. A more recent study conducted by Mountford
and Uhlig (2009) corroborated the results reported in Blanchard and Perotti for
shocks originating from both sides of the government balance.
A natural progression, therefore, of this analysis is to pinpoint how the government
budget balance components themselves contribute (or mitigate) to these
relationships, following the practice of Kim and Roubini. In order to infer the
behavior of the current account to either a revenue-side induced shock, or an
expenditure side one, two models are constructed. In the government spending
model, the log of real government consumption is introduced, replacing the
previously used GOV variable of the basic model. In the net transfer (revenue
model) the net transfers as a percentage of the GDP replace GOV in the baseline
model. The models therefore are specified to be consistent with the original paper
and for the government spending shocks is {GOV, RGDP, CUR, RIR, RER} while
for the net transfer shocks the specification employed is {RGDP, GOV, CUR, RIR,
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RER}.
Those two models are also extended with the purpose of identifying the cause of
the current account response on its respective components. We estimate therefore
the models described above, by including each component of the current account in
the system in a similar fashion as already performed in section 3.2. The results are
reported in section 4, while the data for the variables are reported in detail in the
Appendix.
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4 Empirical Results
This section is dedicated to presenting and analyzing the results of the three
models described in the previous section and is thus divided into four subsections;
Subsection 1 presents the results from the estimated basic model; Subsection 2
provides the results for the first extension of the model, where the current account
components are taken into consideration; finally, subsection 3 further expands upon
the baseline model, to examine the effect of government budget deficit components
on the current account deficit and its components.
4.1 Results of the Baseline Model
The aim of the estimated baseline model is to ascertain whether a government
budget deficit shock generates a response on the current account deficit and then
the subsequent manner of this response. We begin therefore, by estimating the
model RGDP, GOV, CUR, RIR, RER as defined previously.
Figures 2 and 3 present the impulse responses of the variables to a structural shock
over a 16 period horizon (which corresponds to four years) with two standard error
bands. Figure 2 corresponds to the replication of the initial model estimated
originally by Kim and Roubini, while Figure 3 displays the extension which
incorporates the additional 15 years. The columns in the graphs represented the
variables induced with the structural shock, while the responding variables are
presented in the rows of the graphs. It’s important to note that the standard errors
of the impulse response functions are constructed by Monte Carlo integration, with
1000 repetitions, thus taking into account the presense of unit roots in the
variables. A broad discussion on inference in the presense of unit roots in VAR
models can be found in various sources, most notably in Sims (1988), Lu¨tkepohl
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(2005) and Enders (2010).
The variables of immediate interest are the current account deficit and the real
exchange rate and specifically their response to the government budget deficit
shock. It is also of interest however, to consider the effects of output (RGDP) in
the variables in the system. As shown in the first column, an output shock
generates a substantial positive response on the government budget balance. This
persistent decrease in the government budget deficit is in accordance with the
pro-cyclical behavior displayed by the government budget balance. Moreover, a
positive output shocks impacts negatively on the current account, which worsens
thus demonstrating a counter-cyclical behavior, which corresponds with standard
economic theory. The real exchange rate depreciates. The results of those responses
point to the validity of the assertion that positive output shocks create a divergent
movement between the current account and the government budget balance.
We now focus on the government budget deficit shocks and how it affects the
current account and the real exchange rate. According to the second column of
Figure 2 a positive government budget balance shock impacts positively on both
output and the real interest rate. Furthermore, we observe that this increase in
output is quite persistent, albeit somewhat delayed. Turning to the current
account, we observed that in contrast to the Twin Deficit Hypothesis, a government
budget deficit shock, generates an improvement in the current account. This
improvement is restricted in the short term, as it increases for a year and then the
shock is absorbed. The real exchange rate appreciates.
The difficulty of accurately interpretting the remaining structural shocks only
allows for a brief examination. A positive shock on the real exchange rate
depreciates the real exchange rate, which results in concluding that the uncovered
interest parity condition does not hold, a fact that is corroborated in literature.
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While some studies have found the UIPC to hold, it only appears to do so, under
certain conditions (short length of time under examination and specific currencies
for example). The response of output and government budget balance to a real
exchange rate shock is at par with standard theory. Considering the shock as a
monetary policy shock, an increase in real interest rate leads to a decrease in
output and thus an increase in the budget deficit. The current account improves
slightly for a bried period of time (a year) and then decreases in the long run.
These results are supported by the extended sample as well. In Figure 3, an
examination of the first column confirms the pro-cyclical and counter-cyclical
behaviors of the government budget and the current account, respectively. It is very
interesting however, to note that these responses are more severe and persistent in
the extended sample than in the original. On the other hand, the real exchange
rate depreciates, though the shock generated by output is less severe and persistent
than in the original sample.
The second column of Figure 3 displays the responses to a government budget
deficit shock for the extended sample. A positive shock improves output (albeit less
persistently) and the real interest rate. However, a brief decrease in the interest
rate is observed during the first periods. The responses of the current account and
the real exchange rate maintain their characteristics: the current account worsens
and the real exchange rate appreciates. The responses here however, are less
persistent than in the original sample.
A juxtaposition of the results presented above (for the original, 1973Q1-2004Q1
sample) with the ones reported by Kim and Roubini provide a near complete
reproduction, and their main proposition is thus confirmed: the government budget
balance is adversely connected with the current account, so that a positive
movement to the first, induces a decrease in the second. The case therefore, for
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their ”Twin Divergence” is supported by our findings here, as well. A surprising
exception from this however, arises in the comparison of the real exchange rate
responses on shocks from the other variables. In Kim and Roubini, the real
exchange rate depreciates as a result of a positive output shock and it appreciates
as a result of a government budget deficit shock. On the contrary, our analysis
results in an appreciation of the real exchange rate after a positive output shock
and a depreciation subsequent to a government budget deficit shock.
A precise examination of the real exchange rate shows that there is a complete
antithetical behavior of this variable in the two studies, both as a responding
variable when the other variables in the system are induced with shocks, as well as
when the real exchange rate is induced with a shock itself. This contrary movement
can be attributed to a difference in the data, as evidenced by the difference in the
correlations already presented in the preliminary analysis of this section. It should
also be noted, that during the interpretation of their results, Kim and Roubini
reported an increase in the real effective exchange rate to bring about a
depreciation of the dollar (instead of an appreciation). In order to make more
intuitive comparisons, we abode by this definition as well.
This difference in the data prompted us to revert to the original sources from which
they were extracted, in an effort to infer whether this discrepancy arose due to a
significant alteration to the calculating process of the index. The Federal Reserve
has announced in February, 2019 a revision of the calculation of these rates -
however, the previous time series are indeed calculated in the previous manner and
are still available, and thus were in fact used in this analysis. Therefore, any
methodological issues pertaining to the calculation of the index are deemed not to
be the cause for this discrepancy.
In conclusion, the results of this baseline model for both the original and the
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extended samples largely confirm the ones reported in Kim and Roubini. A
government budget deficit shock elicits a negative response of the current account
and thus ”Twin Divergence” is a still prevailing pattern for the U.S. economy. A
source of contradiction arose in the comparison of the behavior of the real effective
exchange rate, which seems to follow standard economic theory predictions.
4.2 Results of the Current Account Components
The results presented here are of an analytical exercise which endeavors to
illuminate the contributing role of the components in driving the response of the
current account to government budget deficit shocks, as previously presented in
section 3.2. The results refer to the original sample and the extended sample
models and are presented in Figures 4 and 5, respectively.
Figure 4 illustrates the resulting response for each current account component to a
primary government budget deficit shock. As evidenced in the first graph, private
saving increases sharply, which allows this movement to be characterized as an
effort by the private sector to compensate for the loss in government saving. It is
therefore, a movement consistent with the Ricardian Equivalence Hypothesis
(REH). To this end, consumption (displayed in the third row graph) increases for 7
periods (which corresponds to a little more than 1.5 years). For the REH to fully
hold, it would require household consumption to decrease - such an effect however,
is pragmatically improbable, due to the liquidity constraints faced by the
households. Therefore, since the increase in private savings is substantial, yet lower
than the government budget deficit, and taking also into account the increase in
consumption, this Ricardian movement is a strong, yet partial Ricardian effect.
We move on to private investment, which is displayed in the second graph of the
second row. The response of private investment to a primary government budget
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deficit shock, is a short - run decrease, for 5 periods (roughly a little more than a
year). We infer consequently, that this decrease in private investment is a crowding
out effect due to the government budget deficit. The other variables, namely the
net interest receipts along with the statistical discrepancy don’t exhibit any
substantial change, as expected. The nominal effective exchange rate slightly
appreciates yet its response to the budget deficit shock is not strong. The
depreciation therefore, of the real effective exchange rate cannot be traced back to
its nominal counterpart, and would have to be attributed to movements in relative
price levels.
The examination of the extended sample responses validate the three main
outcomes of the original sample model. Private savings increase in response to a
positive shock in the primary budget deficit. This effect is strong, yet not enough
to counter-balance the increase in the government deficit. The extended sample
however, yields a more persistent increase in private savings than the comparable
one of the original sample. This is the case for household consumption as well - its
increase is more persistent as a result of the additional available data. The partial
Ricardian effect as a result, is still present, and more persistent. Private investment
is again, crowded out and its decrease is both larger and more persistent as well, as
evident in the second graph of the second row. Both statistical discrepancy and net
income receipts display a small response, in accordance with both economic
predictions of the theory, as well as the results obtained from the original sample
size. Lastly, the nominal exchange rate appreciates, slightly more than in the
original sample. This fact points to a partial explanation of the real effective
exchange rate appreciation from the nominal exchange rate movement. Still, price
levels seem to play the more crucial role in the real exchange rate movement.
Comparing the aforementioned results with their Kim and Roubini counterparts,
we observe that their are adequately reproduced. Both studies point to a partial
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Ricardian movement of the private savings which is hindered by the increase in
household consumption, as well as a crowding out effect of private investments. A
point of contradiction arises when the nominal exchange rate is under examination.
In Kim and Roubini, there is a large depreciation of the nominal effective exchange
rate, which explains the similar pattern of the real effective exchange rate and
alludes to price stickiness, while both our models result to a depreciation of both
the nominal and real effective exchange rates. The divergent movements therefore,
observed in the current account and the government budget balance deficits is
justified, as private savings and investments appear not only to disrupt the channel
connecting the two deficits, but instead they drive the current account in an
increase.
4.3 Results of the Government Budget Balance Components
In an effort to determine whether the two sides of the government budget balance,
namely the expenditure and the revenue sides affect the current account in a
similar pattern, we isolated each of these two components and inserted them in
turn in the model. This process allowed to examine how shocks, generated in either
government spending, or net transfers influenced the current account and to a
subsequent extent its components. This section is therefore dedicated in presenting
the results of this endeavor.
Figure 6 displays the effects of a positive government purchase shock to the
variables in the system. Consistently with the presented results so far, the current
account improves significantly and the real exchange rate appreciates. The
improvement of the current account balance is attributable to the sharp decrease in
private investments, which extends in the long run, and the slight improvement in
private savings (it should be noted, however, that private savings display a short
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decrease for a few periods in the short run, though they progress to increase
significantly in the long run).
The analysis of the extended samples provides qualitatively same results, with the
current account improving, yet its improvement is restricted in the short run. The
real exchange rate depreciates in the short run and then appreciates after a year.
Private savings increase modestly in the short run, yet steadily improve more after
5 periods (which corresponds to a little over a year) and consumption barely
increases for a brief period. The decrease in private investment is again, more
constrained than the respective one in the original sample, yet its response is more
substantial than the one elicited in private savings. We surmise therefore, that
expenditure shocks maintain the effect on the current account and the real
exchange rate, and moreover, that private investments respond more severely than
private savings.
Proceeding, the revenue side of the government budget balance was examined to
determine whether the current account maintained its divergent movement in
response to a positive shock. The results for the original sample and the extended
sample modeled are reported in Figures 8 and 9, respectively.
The effects of net transfer shocks (or similarly, negative tax shocks) broadly appear
to be in accordance with those generated by government budget deficit shocks, as
well as expenditure shocks. The current account improves, and the real exchange
rate appreciates. However, those qualitative results have a different quantitative
aspect, as the effect is on the current account of a positive net transfer shock is less
persistent and slightly weaker than the one elicited by an expenditure shock. The
government budget deficit shock also has a larger impact on the current account
than the revenue induced shock, their persistence however, remains the same. The
other variable of interest, namely the real exchange rate, is appreciated yet this
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result is also diminished in comparison to the effect displayed after an government
spending shock.
When the current account components are taken into account, they paint a familiar
picture: after a brief observation private savings increase along with household
consumption to compensate for the government sector deficit and private
investment decreases. The magnitude of their response however is moderately
altered. To begin with, private savings increase, without displaying the short run
decrease presented in the expenditure model. This increase is therefore larger in the
short run, while the expenditure model displays a seemingly delayed increased
response in private savings which adds however, to the persistence of its effects.
The response of consumption is a sharper increase than the expenditure model,
which is contained in about 2.5 years. Private Investment exhibits a sharper
decrease that is however, restricted in the short run and doesn’t present the
persistent dynamics that the government spending model generates.
Analyzing the extended sample net transfers model presented in Figure 9, we detect
the familiar patterns that the previously estimated models provided. We refrain
therefore, from presenting in detail the same results, and focus instead in the
magnitude and persistence of these results. The current account increase is weaker
yet the added time frame doesn’t alter the persistence of the impact of a revenues
generated shock. The same principle of weaker impact is also displayed in the real
exchange rate response. This common result of a weaker and equally persistent
effect is overturned when examining the current account components. While their
respective movements are of weaker magnitude, their impact is more persistent in
the long run.
In conclusion, the decomposition of the government budget into its two sides,
provides interesting results. The analysis of the basic model is once more
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confirmed: the current account improves and the real exchange rate appreciates.
Consistently with the current account components model, in this section, a fall in
investment and an increase in both private savings and consumption contributed to
the unorthodox movement of the current account, in response to a government
budget deficit shock, and manage thus to offset the latter’s impact. The effects
were larger in terms of magnitude in the original sample model, while the
additional time series data provided us with weaker, yet more persistent responses
to shocks, in both specifications presented in this section. Interestingly enough,
private investment appears to be driving the current account response more so than
the combination of private savings and consumption. We propose, therefore, that
the crowing out effect is stronger than the partial Ricardian effect. The results
reported in Kim and Roubini are largely reproduced, with the notable exception of
the complete antithetical direction of the real exchange rate response to government
budget deficit shocks.
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5 Conclusions
The efforts of this thesis were concentrated in investigating the relationship and the
inner dynamics between the current account and the government budget balances
for the U.S, post Bretton Woods.
Deriving from the influential work of Kim and Roubini (2008) we employed a
recursive VAR of similar specification in an effort to reproduce their seminal and
unorthodox findings. Our empirical analysis verifies the negative relationship
between the government budget and the current account deficits they reported,
contrary to standard economic predictions of the Twin Deficit Hypothesis.
However, a government budget deficit shock generated a real exchange rate
appreciation, in line with economic theory and contrary to Kim and Roubini.
A thorough examination of the current account components indicates that this
divergent movement of the two balances is attributable to a partial behavior of
private savings, which sharply increase, and a crowding out effect in private
investment, which decreases in response to a government budget deficit shock.
Moreover, we benefited from the additional available data, and thus, extended their
work in time. This exercise resulted in the verification of the qualitative results
presented above and showed that the responses of the current account and the real
exchange rate to fiscal policy shocks are less persistent when the extended sample is
considered.
The results presented here, along with the extensive literature in this area of
interest, suggest that the relationship between the two deficits is not categorical, as
both twin divergence and twin deficits are evident as patterns in the data. Given
the implications for public policy, it is our belief, that future work centering in
exploring the causes which appear to disrupt these established patterns will be
34
worthwhile.
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6 Appendix
Figure 1: This figure displays the current account balance, along with the primary government
budget deficit. Notice that since it expressed as a deficit, an increase worsens the fiscal balance.
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Figure 2: Impulse Response Functions. The graphs show impulse responses to one standard devi-
ation shocks with two standard error bands over four years in the original model. The names of
structural shocks are denoted at the top of each column, while the responding variables are repre-
sented in each row.
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Figure 3: Extended Sample. The graphs show impulse responses to one standard deviation shocks
with two standard error bands over four years in the original model. The names of structural
shocks are denoted at the top of each column, while the responding variables are represented in
each row
41
Figure 4: Original Sample. The graphs show impulse responses to one standard deviation primary
government budget deficit shocks with two standard error bands over four years for the compo-
nents of the current account, along with the nominal exchange rate.
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Figure 5: Extended Sample. The graphs show the impulse responses to one standard deviation
primary government budget deficit shocks with two standard error bands over four years for the
components of the current account, along with the nominal exchange rate.
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Figure 6: Original Sample. The graphs presents the impulse responses to one standard deviation
government spending shocks with two standard error bands over four years. ”GOV”, ”RGDP”,
”CUR”, ”RIR” and ”RER” denote the government spending, real GDP, current account balance,
real interest rate and real exchange rate, respectively. The remaining variables are the components
of the current account with ”PRIV SAV”. ”NET INT REC”, ”PRIV INV”, ”GOV INV”, ”STAT
DISC”, ”CONS”, ”PRIM GOV SAV” referring to private savings, net interest receipts, private
investment, government investment, statistical discrepancy, consumption and primary government
savings, respectively. All variables are expressed as a % of GDP, apart from RIR and RER, which
are expressed as % points.
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Figure 7: Extended Sample. The graphs presents the impulse responses to one standard deviation
government spending shocks with two standard error bands over four years. ”GOV”, ”RGDP”,
”CUR”, ”RIR” and ”RER” denote the government spending, real GDP, current account balance,
real interest rate and real exchange rate, respectively. The remaining variables are the components
of the current account. All variables are expressed as a % of GDP, apart from RIR and RER,
which are expressed as % points.
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Figure 8: Original Sample. The graph presents the impulse responses to one standard deviation
net transfer shocks with two standard errors bands over four years. The first five graphs represent
the variables of the baseline model, with GOV standing for net transfers, while the remaining vari-
ables are the components of the current account.
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Figure 9: Extended Sample. The graph presents the impulse responses to one standard deviation
net transfer shocks with two standard errors bands over four years. The first five graphs represent
the variables of the baseline model, with GOV standing for net transfers, while the remaining vari-
ables are the components of the current account.
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Table 7: Lag Selection Criteria, Original Sample
Lag specification LogL LR AIC SC
0 -547.5133 NA 9.444672 9.492596
1 343.1551 1689.986 -5.353079 -5.065538*
2 379.4010 65.67627 -5.545316* -5.018158
3 402.6398 40.12168* -5.515210 -4.748434
4 419.4114 27.52273 -5.374554 -4.368162
5 439.8050 31.72273 -5.295812 -4.049802
6 461.4149 31.76838 -5.237861 -3.752234
7 475.2626 19.17381 -5.047224 -3.321981
8 499.5939 31.60989 -5.035794 -3.070933
Table 8: Lag Selection Criteria, Extended Sample
Lag specification LogL LR AIC SC
0 -989.0800 NA 11.23254 11.32226
1 478.0897 2834.870 -5.063161 -4.524831*
2 533.7151 104.3369 -5.409211* -4.422271
3 558.3326 44.78427 -5.404888 -3.969340
4 575.5812 30.40440 -5.317302 -3.433145
5 591.8610 27.77684 -5.218769 -2.886003
6 615.1958 38.49581* -5.199953 -2.415879
7 631.9051 26.62164 -5.106273 -1.876290
8 645.4744 20.85212 -4.977111 -1.298520
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Table 9: Forecast Error Variance Decomposition of GOV, Extended Sample
Horizon/Shocks RGDP GOV CUR RIR RER
4 47.96890 49.23806 0.693704 0.323672 1.775662
8 58.80079 38.20363 0.428709 0.181482 2.385394
12 61.07405 35.43958 0.525709 0.191408 2.769252
16 61.53354 34.52343 0.601420 0.228078 3.113538
Table 10: Forecast Error Variance Decomposition of GOV, Original Sample
Horizon/Shocks RGDP GOV CUR RIR RER
4 54.65734 41.36013 0.898196 0.589188 2.495152
8 66.68412 26.96667 0.769134 0.581024 4.999051
12 66.06123 23.32992 1.372458 0.525809 8.710584
16 63.55159 22.29595 2.120921 0.497604 11.53393
55
